The objective of this research is to fit normal and lognormal distributions to fatigue crack growth rate (da/dN) data and present the data in terms of cumulative frequency distribution (f (x)) and a variant of da/dN and mode I stress intensity factor range (ΔΚ), z. The probability density functions (F(da/dN)) were also plotted for the data. 
INTRODUCTION
Extension of safe life of turbine components is very important for economic reasons. Therefore, in recent times more emphasis has been placed on the evaluation of material data with statistical distribution models so that data base can be expanded and used in the design of critical gas turbine components. The fatigue crack growth behavior of materials is therefore very important so that these data can be used in the 1) damage tolerance design of components, 2) to establish life limits, and 3) to determine inspection intervals. The objective of this research is to apply statistical normal and lognormal distributions to fatigue crack growth rate data obtained from open literature. The study and treatment of the data collected from literature has been the focus of this paper.
The data consisted of 18 compact tension (CT) specimens and 15 corner crack (CC) specimens. The data, crack growth rate per cycle, da/dN, and the Mode I stress-intensity factor range, ΔΚ, was stored in Excel worksheet and a format was prepared. The two types of specimens have been treated separately. A scatter plot of the da/dN-ΔΚ data was presented in Figures 1-2 for the two specimen types.
DATA PRESENTATION
The crack growth rate varied from 10' 9 to 10" 6 m/cycle and stress intensity factor range varied from 5 to 70 MPa Vm.
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METHODOLOGY
The cumulative distribution function (CDF) of da/dN, f(da/dN) and the standard gaussian variable ζ were I' determined. In order to see if the data was suitable to the normal and lognormal distribution, the linearity test for normal distributions was run on the data. This test states that if a line can be obtained from the quantile function of the normal distribution the data is good to be normally distributed. The quantile function is where Φ (ρ) is the quantile of the standard normal distribution. Any normal cumulative distribution function plots as a straight line with positive slope on the time versus quantile scales.
To obtain the CDF of da/dN, mean (μ) of the distribution and the standard deviation (σ) were determined.
Summing all the values in one test and dividing them by the number of values in the sample, μ was calculated.
where Ν is the number of observations.
To obtain the standard gaussian variable ζ the following formula was used:
Some of the data points that were in the normal distribution of 1 were removed because they did not show any change in the distribution of da/dN vs. z, presented below.
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O. OOE+OO 5.00E-07 1.00E-06 1.50E-06 2.00E-06 2.50E-06 For the CT specimens the graph shows two different groups of data. The ones on the left have a higher slope than the ones on the right. This can be caused because of the different values of (σ). That will be more prominent in the graph of the probability density function. Also note the straight-line portion of the data on the graph. This straight-line portion can be used to describe through linear regression a linear equation that can be used to better understand the material behavior and develop life prediction methodologies. For the CC specimens, the data appears as more homogenous, having one major group of data at the beginning of the crack development and tending to spread at the end of the ΔΚ range.
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• The distribution shows a bell shape following the Gaussian distribution. The pre-crack growth behavior and that used in the short crack growth regions contribute to the early stages of bell, which are not seen in the figures presented above, as the data compiled in this research predominately described the Stage II or steady growth rate area.
A probability density function of da/dN and ΔΚ plot is presented for the two specimen types.
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• The normal distribution of da/dN, (f(da/dN)) and ΔΚ is plotted below to explore the linear fit in the data.
The distribution showed a linear fit and a linear best-fit equation that can be derived from this study and used in developing a fatigue crack growth rate prediction model.
CT specimens f (da/dN) vs. ΔΚ 
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The lognormal distribution of da/dN was determined and plotted against ΔΚ on log-log paper. To find the lognormal distribution first the mean and the standard deviation of the logarithmic values of da/dN were determined.
CT specimens. Lognormal distribution of da/dN vs. AK The statistical analysis performed on the data show that both cumulative and probability density functions can be used to describe the rate of fatigue crack growth data with ΔΚ. From these data fits, several material models can be derived to predict the crack growth rates. Standard normal distribution equations can be used to correlate the da/dN with ΔΚ using the cumulative and probability density functions.
A normal distribution will be applied to the data in the following equation form /(*) =-7== ex P ο χ^2 π 1 (χ-μχ
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For lognormal distribution, the data will be fitted with the following equation σ·ν/2π
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These are the subject of ongoing research with the existing database and other new materials. Also a windows based software package is generated to integrate these analyses to present the fatigue crack growth rate data.
CONCLUSIONS
The statistical distributions, cumulative and probability density functions were applicable to correlate the fatigue crack growth rate data with stress intensity factor (ΔΚ). From these distributions a prediction model can be developed to predict the rate of fatigue crack growth within standard nonnal and lognormal models.
These data are further analyzed to standardize the process and used in the software package.
